Digital elevation models produced from COSMO-SkyMed imagery were used to delineate palaeo-drainage 12 in a wide area surrounding the Siwa and Al-Jaghbub oases of the western Sahara Desert (Egypt and Libya). 13
similarity between the backscattered signal in the area of overlap between two SAR images; it consists of 191 an adimensional number ranging from 0 to 1. Starting from the available set of images and considering 192 different temporal and spatial baselines, two image pairs in right ascending configuration and two in right 193 descending configuration were acquired. Each configuration covers both the Nile1 and Nile2 areas. The 194 temporal offset in a "tandem" configuration, corresponding to a one-day delay between master and slave 195 images, increases the probability of having high coherence between the available data. After correction of the ephemerides, the master and slave images were coregistered. The pairs of granules 211
were coregistered trying to align the SAR scenes precisely so as to accurately determine phase differences, 212 thereby reducing noise. The procedure consists of two steps: the first "coarse coregistration" refers totransformation equations, slave image resampling. Variable correlation thresholds and grid templates were 217 used and images were subset in order to decrease the computation load by reducing the area to the one 218 investigated. SAR speckle noise was reduced using a Gamma-MAP (or Maximum A Posteriori) filter ( Decorrelation (especially temporal one) is the main limiting factor for interferometric applications, and it is 223 therefore preferable to use pairs with short temporal baselines (1-2 days maximum) (Zebker and Villasenor, 224 1992). Interferograms were generated for every SAR image pair with the highest coherence values, so that 225 a total of four interferograms (both ascending and descending orbits) were created for Nile1 and Nile2. 226
Range variations can be determined by calculating the phase difference between two SAR images. This 227 difference contains the interferometric phase contribution due to terrain morphology, allowing the 228 construction of a DEM. However, the effect of other factors contributing to this difference must be 229 eliminated. For example, phase flattening removes the flat earth contribution, which depends only on the 230 relative position of the two sensors during acquisition. Flattening facilitates interpretation of the 231 topography in the interferogram phase and reduces phase wrapping complexity. Because the residual 232 phase after flattening is directly proportional to terrain height, the residual interferogram looks much like a 233 contour map of terrain height. Furthermore, some filtering operations helped to remove additional phase 234 noises affecting the interferograms. At this point interferograms contain the topography information 235 measured in cycles of ±2π. In this form, the phase is defined as "wrapped". To calculate the correct 236 elevation of each point, the correct integer number of phase cycles must be added to each phase 237 measurement. The "phase unwrapping" method aims to solve the ambiguities of ±2π intervals. The applied 238
Minimum Cost Flow (MCF) algorithm (Costantini, 1998) for phase unwrapping is particularly effective for 239 errors on the interferogram due to noise and to low coherence especially. The methodology adopted in this 240 study calls for an a-priori DEM (even one with low spatial resolution) that helps to unwrap the phase in 241 areas for which it is extremely difficult or impossible to complete calculations (i.e. oases). The SRTM DEMwas selected and projected to the SAR reference system; it was then wrapped in a ±2π interval, thereby 243 forming a simulated interferogram. After the unwrapping process, the calculated height data, still in the 244 the statistical parameters calculated for all the DEMs. It proves that, especially for Nile2, all the models 327 have low RMSE values and standard deviations that are less than or nearly equal to the accuracy of the 328 SRTM DEM. Only the DEM of Nile1, provided by SAR interferometry of ascending granules, shows very large 329 statistical errors with respect to the reference DEM. The different attempts to process the image pairs were 330 unsuccessful, and it was impossible to compensate decorrelation (note that we only have an image pair to 331 be processed, so any important decorrelation cannot be solved). Errors in the DEM were easily spotted by 332 visual inspection. 333
In general, the interferometric products of the Nile1 group yielded the worst results, whereas the 334 radargrammetric DEMs of this group yielded better statistical results. DEMs (both interferometric and 335 radargrammetric) of the Nile2 area have high statistical accuracy. DEMs from radargrammetry data seem to 336 be the most accurate in this area. These results suggest that the combined use of the two techniques may 337 yield better results. Map Algebra operations in a GIS environment allowed the spatialization of the 338 calculated accuracy such that residuals and their magnitude were easily determined and located (Fig. 11) . 339
Tab.2 shows the classification of elevation residuals and their relative percentages. 340
The spatial analysis of the main differences, characterized by residuals of higher magnitude, reveals how 341 "errors" are mainly located in well defined areas; in the interferometric DEMs, these areas coincide with 342 water bodies, where spatial decorrelation significantly affects elevation model construction. In particular, 343 high residuals are found in the two Siwa and Al-Jaghbub oases and in the small surrounding lakes and 344 vegetated areas. 345
InSAR in the Nile1 area yielded the worst results; this may be linked to the low coherence between granules 346 and possible mistakes in the reconstruction of the spatial baseline due to inaccuracies in orbital 347 parameters. It may also be affected by temporal decorrelation due to atmospheric interference although 
